The phosphorylation of glucose by hepatic glucokinase (EC 2.7.1.2) is an obvious point at which to regulate glucose metabolism in animals. It has not been possible to fully investigate the physiological control and mode of action of this enzyme because of the difficulties involved in preparing it by published methods (Parry & Walker, 1966; Pilkis, 1972). Such studies, as well as a precise kinetic analysis, require the availability of a homogeneous product, preferably obtained through a simple and efficient preparative procedure. A previous communication (Chesher et al., 1973) described a method for obtaining a highly pursed enzyme preparation direct from rat liver extracts by affinity chromatography on an agaros~N-(6-aminohexanoyl)-2-am~no-2-deoxy-~-glucopyranose matrix. Subsequent work has established that this method is much more effective in large-scale preparations of theenzyme if it is preceded by an initial purification of the liver extracts on DEAE-cellulose. The glucokinase activity is adsorbed, in a batchwise procedure, on to the DEAE-cellulose at low ionic strength and eluted by increasing the KCI concentration. The enzyme, which is obtained in quantitative yield, can then be purified by repeated affinity chromatography.
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In the process of scaling-up this affinity method, so that large numbers of rat livers can be dealt with, it became apparent that careful control of the ligand concentration on the gel was essential for its efficient operation. N-(6-Aminohexanoyl)-2-amino-2-deoxy-~-glucopyranose is a competitive inhibitor of glucokinase with respect to glucose, having a K , of 0.75~1~. Since this glucosamine derivative has a relatively high K, for the enzyme, it is crucial in evaluating the best operating conditions for this affinity-chromatography step to obtain quantitative information on the interactions between this immobilized ligand, the enzyme and the specific displacing solute, glucose. At low ligand concentrations on the column, the enzyme activity 'leaks' from the column in increasing amounts before the inclusion of glucose in the developing buffer. The glucoseeluted fraction, however, possesses a very high specific activity. Increasing the ligand concentration caused the glucokinase to be bound quantitatively and necessitated higher concentrations of glucose to effect its elution. At very high ligand concentrations, no enzyme was eluted by up to 1 M-glucose. As the ligand concentration was increased, however, this resulted in binding of other proteins with a concomitant decrease in the purification achieved by the column. The ligand concentration is known to be crucial in the separation of glucose 6-phosphate dehydrogenase (EC 1.1.1.49) from glucokinase by the immobilized glucosamine derivative. Thus for optimal use of this technique it is necessary to carefully control the amount of ligand coupled to the agarose matrix. The strength of binding of the enzyme and its relation to ligand concentration can best be explained on the basis of simple equilibria. This type of phenomenon has been noticed by workers for other enzymes (Harvey et al., 1974) .
Certain ADP-agarose conjugates, notably 8-(6-aminohexyl)amino-ADP and N6- The purified enzyme has a polypeptide-chain molecular weight, measured by poly- , 1968; Everse & Kaplan, 1973) . Although this hypothesis has received widespread acceptance we find the logic somewhat difficult to follow and we find it difficult to believe that the activity of the Htype isoenzyme could be effectively controlled by the pyruvate concentration as suggested by Kaplan and co-workers. Other objections have been raised to Kaplan's hypothesis (Wuntch et al., 1969; Stambaugh & Post, 1966 
